PAT-NO: 



JP407029912A 



DOCUMENT- IDENTIFIER: JP 07029912 A 

TITLE: HEAT TREATMENT EQUIPMENT 

PUBN-DATE: January 31, 1995 



INVENTOR- INFORMATION : 
NAME 

SASAKI , KIYOHIRO 



ASSIGNEE- INFORMATION : 
NAME 

DAINIPPON SCREEN MFG CO LTD 



APPL-NO: JP05195508 
AP PL -DATE : July 12, 1993 



INT-CL (IPC): H01L021/324, H01L021/22 , H01L021/22 



ABSTRACT : 

PURPOSE: To enable reducing the temperature difference in the surface of a 
semiconductor wafer. 

CONSTITUTION: Heater parts 2 0 are arranged in the upper part and the lower 
part in an outer vessel 10, and an inner vessel 3 0 which takes in and out a 
board retainer 4 0 on which a semiconductor wafer W is mounted is arranged in 
the central part. A shu tters 5 0 capable of freely opening and shutting in 
whjj-!h a mp^j ng piping 11 for cutting off radiation heat from ths heater parts 
2 0 are included are arranged between the heater parts 20 an d the inner vessel 
_3j£L^ The shutters 50 are retained by a movable member 51 and moved on a fixed 
rail 52. Irradiation and cutoff of the radiation heat to the semiconductor 
wafer W is enabled uniformly at a high speed by driving the shutters 50 at a 
high speed by using a cylinder 53 connected with the movable member 51. 
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BASIC-ABSTRACT: 

The heat treatment apparatus uses an inside receptacle (30) with a wafer 
support body (40) . The substrate (W) to be heat treated is placed over this 
body. This receptacle is put up inside an outside receptacle (10) . A heater 
(20) is positioned inside the outer receptacle, in its upper and lower part. 
This receptacle is provided with a top face reflective board (10a) and an under 
surface reflectiv e board (1 0b) . A pair of heat conv ection prevention boards 
(25) is used above and belo w each heater part . To prevent the variation heat 
over the inside receptacle, a pair ot sHutters (50) is used on either side of 
the outer receptacle. These shutters are capable of moving forwards and 
backwards into the heating space i.e., over and below the inner receptacle. 
This to and fro movement of the shutters is given by a pair of movable members 
(51) . These movable members are attached over a fixed rail (52) .The movement 
to these movable members is effected by a pair of cylinders (53) . These 
cylinders force each other in different planes. The movement of the shutters 
interrupts the sheet radiating over the inner receptacle. The outer receptacle 
part and the shutter parts are provided with cooling pipes (11) . 

USE/ADVANTAGE - For use in heat treatment for simple sheet or multisheets of 
wafers. Provides uniform heating space around inner receptacle by operating 
cylinders at high speed. Enables maintaining wafer under uniform temperature 
thereby improving characteristic of wafer. 
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5 NOTICES * 

Tapan Patent Office is not responsible for any 
lamages caused by the use of this translation. 

..This document has been translated by computer. So the translation may not reflect the original precisely. 
I .**** shows the word which can not be translated. 
Sin the drawings, any words are not translated. 



XAIMS 



Claim(s)] 

Claim 1] In the thermal treatment equipment which processes a semi-conductor wafer in the unit of one sheet thru/or 
;everal sheets The outer container which forms heating space in the interior, and the heater which consists of a meal 
ixothermic body prepared in the interior of said outer container, A contents machine with opening which is formed w 
he ingredient which penetrates the radiant heat emitted from said heater, and takes a semi-conductor wafer in and ou 
The thermal treatment equipment which carries out the description of having had the shutter which can be opened and 
closed, and which is arranged between the substrate base material which introduces and takes out a semi-conductor w 
n said contents vessel, and said heater and said contents machine. 



Translation done.] 
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DETAILED DESCRIPTION 



Detailed Description of the Invention] 
0001] 

Industrial Application] This invention relates to thermal treatment equipments, such as a semi-conductor wafer, and 
elates to a suitable thermal treatment equipment to carry out short-time heat treatment of the semi-conductor wafer in 
he unit of one sheet thru/or several sheets especially. 
0002] 

Description of the Prior Art] There is lamp heating apparatus which heats one semi-conductor wafer to predetermine 
emperature for a short time by the source of heating which consists of halogen lamps like the publication to JP,63- 
5 1921, A as this conventional kind of equipment. However, since this lamp heating apparatus will degrade a lamp 
emarkably if a lamp life is short and carries out continuation heating, it has the trouble that it is stabilized continuous 
ind a semi-conductor wafer cannot be heat-treated. 

0003] There is a thermal treatment equipment which used the meal exothermic body for the source of heating like th 
mblication to JP,2-216820,A as what solves the above-mentioned trouble. This equipment covered the meal exotherm 
)ody with the heat insulator, and is equipped with the liner tube which makes homogeneity the contents machine whi 
leat-treats a semi-conductor wafer inside, and the radiant heat of a meal exothermic body. Said contents machine is 
:quipped with opening which takes a semi-conductor wafer in and out below with the vertical mold, introduces the w 
nsertion fixture with which the semi-conductor wafer was laid into the contents machine heated by predetermined 
emperature from downward opening, and heat-treats request time amount. Moreover, in order to make the temperatu 
gradient within a semi-conductor wafer side (temperature gradient of the periphery section and a core) into homogene 
wo semi-conductor wafers have been arranged to the insertion fixture which introduces a semi-conductor wafer into 
contents machine almost in parallel, and the dashboard with which it divides between two more semi-conductor wafe 
brmed in it. 
0004] 

Problem(s) to be Solved by the Invention] However, in the case of the conventional example which has such a 
configuration, there are the following problems. Namely, although it is necessary to introduce and take out, to move t 
he contents machine heated to predetermined temperature, and to perform the insertion fixture which laid the semi- 
conductor wafer in order to heat and cool a semi-conductor wafer Since it is difficult to move the insertion fixture wh 
carried the semi-conductor wafer of the weak ingredient by which micro processing was carried out to a high speed 
There is a trouble of a temperature gradient arising in a semi-conductor wafer side at the time of installation and eject 
nigration in a contents vessel, and dispersion arising in the property of the semiconductor device formed in a semi- 
conductor wafer, or being easy to produce a crystal defect to a semi-conductor wafer. 

0005] This invention is made in view of such a situation, and aims at offering the thermal treatment equipment whic 

can make small the temperature gradient within a field of a semi-conductor wafer. 

0006] 

Means for Solving the Problem] This invention takes the following configurations, in order to attain such a purpose. 
Namely, the thermal treatment equipment concerning this invention is set to the thermal treatment equipment which 
)rocesses a semi-conductor wafer in the unit of one sheet thru/or several sheets. The outer container which forms hea 
;pace in the interior, and the heater which consists of a meal exothermic body prepared in the interior of said outer 
container, A contents machine with opening which is formed with the ingredient which penetrates the radiant heat 
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;mitted from said heater, and takes a semi-conductor wafer in and out, The description of having had the shutter whic 
;an be opened and closed and which is arranged between the substrate base material which introduces and takes out a 
lemi-conductor wafer in said contents vessel, and said heater and said contents machine is carried out. 
0007] 

Function] The operation of this invention is as follows. That is, in introducing a semi-conductor wafer to a contents 
nachine, the shutter between a heater and a contents machine is closed. A semi-conductor wafer is introduced to a 
contents machine in this condition. After introducing a semi-conductor wafer even into the predetermined location of 
contents machine, a shutter is opened and predetermined time heat-treatment of the semi-conductor wafer is carried o 
^ shutter is closed after heat-treatment finishes. A semi-conductor wafer is picked out from a contents machine in thi 
;ondition. 
0008] 

Example] Hereafter, one example of this invention is explained with reference to a drawing, 
cist example> drawing 1 and drawing 2 are the sectional views showing the outline configuration of the equipment 
;oncerning one example of this invention, and are an A-A view sectional view [ in / drawing 1 , and / in especially 
hawing 2 / drawing 1 ]. [ drawing of longitudinal section ] 

0009] In drawing, a sign 10 is an outer container which forms heating space. This outer container 10 is constituted b 
he sealing condition by lOd of side plates formed in the side plate of two sheets 10b [ which has a through tube for 
rarrying out the insert and remove of the shutter 50 mentioned later to top-face reflecting plate 10a prepared in the up 
>art on a side face ], inferior-surface-of-tongue reflecting plate 10c [ which is prepared in the lower part ], and 
nstallation and ejection side of a semi-conductor wafer, and side plate lOe which counters this. It is formed with an 
iluminium alloy etc. and, as for this outer container 1 0, much cooling piping 1 1 for which cooling media, such as wa 
low is laid under the interior of each plate. Au plating is performed to the heating space side for the reflection of the 
adiant heat from the heater section 20 and the prevention of degradation of a reflection factor which the above- 
nentioned top-face reflecting plate 10a and inferior-surface-of-tongue reflecting plate 10c mention later. 
0010] The heater section 20 which emits radiant heat is mutually constructed over the inside upper part and the insid 
ower part of side plate 1 0b in parallel, and t he convection-current prevention plate 25 made from the quartz fo r 
)reventing fluctu ation of th e temperature distribution by the convection current is arranged in the upper and low er sid 
>f each heater section 2U, respective ly. In order that the heater section 20 may make homogeneity the temperature 
listribution in the contents machine 30, it is divided into two or more fields (five fields as [ This example ] an examp 
ind each is controlled independently. 

001 1] As shown in drawing 3 , the tabular heater 22 which formed the alumina of a high grade with which insulation 
loes not fall in the heater bearing bar 21 formed in the shape of the round bar with electric heat ingredients, such as a 
^r-aluminum alloy, knits the heater section 20 in the shape of a wave, and it is crowded and consists of under the 
elevated temperature. The tabular heater 22 is electrically connected through the weld zone 23 with which each edge 
;onnected, and it is divided by the electric insulating plates 24, such as an alumina, between each heater 22. 
0012] In addition, this heater section 20 may be not only a thing but the heater section 20 using coiled form heater 22 
vhich changes to the tabular heater 22 and is formed with the same ingredient as shown in drawing 4 shown in drawi 
\ . 

0013] The conte nts machine 30 made from a quartz is arranged in the mid-position of the up-and-down heater sectio 
10. In the point of the contents machine 30, jt is N2 and 02. And opening 3 0c for performing installa tion and ejection 
;xhaust-port 30b for input 30a fo r making se miconduct or material gas, such as a silane, flow by the predetermined flo 
ate to discharge the gas from input 30a in the back end section and the semi-conductor wafer W is prepared, 
espectiyeIyT~"~ ™ — — — 

0014] In order to perform installation and ejection of the semi-conductor wafer W to the contents machine 30, the 
;ubstrate base material 40 by which insert and remove are carried out through opening 30c of the contents machine 30 
lsed. The substrate base material 40 was formed with quartz glass etc., and in order to carry out stable maintenance o 
he semi-conductor wafer W horizontally, it is equipped with the circular frame 42 in which some pawls 41 were 
ittached so that the semi-conductor wafer W might be contacted. There is a bearing bar 43 made from quartz glass in 
>pening side of the contents machine 30 of the substrate base material 40, and it is connected with the lid 44 with whi 
his closes opening 30c of the contents machine 30. The substrate base material 40 is driven according to the conveya 
levice which is not illustrated. 
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0015] The shutter 50 of a vertical pair with which the cooling piping 1 1 was laid underground like top-face reflecting 
)late 10a of an outer container 10 etc. is attached in the through tube respectively prepared in each side plate 10b two 
)ossible [ insert and remove ], and opposite arrangement of the pair shutter 50 of each side plate 10b is carried out. 

irror plane finishing of the front face by the side of the heater section 20 of each shutter 50 is carried out so that rad 
leat may be reflected, and the front face by the side of the contents machine 30 is finished by black-ized processing s 
hat the heat of the semi-conductor wafer W may be absorbed. 

0016] The cantilevered suspension of the shutter 50 of the upper and lower sides of each side plate 10b is carried out 
he moving-part material 5 1 of the shape of a character of L so that it may become parallel mutually in the upper part 
ocation and lower part location of the contents machine 30. Each moving-part material 51 is respectively connected w 
he rod of two cylinders 53 while it is attached in the fixed rail 52 free [ rocking ]. By carrying out the contraction dri 
)f each cylinder, 2 sets of shutters 50 which counter contact heating space in the center. 

0017] Next, actuation is explained with reference to drawing 5 . Drawing 5 is drawing showing the semi-conductor 
vafer W in the contents machine 30 in heating / cooling processing by the thermal treatment equipment concerning th 
example, the temperature of the heater section 20, and the relation of time amount. The thermocouple attached in the 
iront face of the semi-conductor wafer W by which contact support is carried out, and the thermocouple by which 5 
c ***s of the heater sections 20 were controlled performed the thermometry to the substrate base material 40 in the 
;ontents machine 30. 

0018] First, a temperature setup of the heater section 20 is made into 1000 degrees C in the condition which the cylin 
53 contracted, i.e., the condition that the shutter 50 closed. 

0019] The substrate base material 40 which laid the semi-conductor wafer W where a shutter 50 is closed is introduc 
rom opening 30c of the contents machine 30, and is moved at a request rate, and it is made to stop in a processing 
ocation. Since the radiant heat from the heater section 20 is intercepted and absorbed by the shutter 50 in the meantim 
he semi-conductor wafer W is hardly heated. 

0020] And when a cylinder 53 develops at high speed (for example, about 0.1 seconds), a shutter 50 opens wide and 
changes into the condition (heating condition) that radiant heat is irradiated by the semi-conductor wafer W in the 
contents machine 30. This is in the condition for elapsed time 0 minute in drawing 5 . In this condition, radiant heat is 
ibsorbed by the contents machine 30, the semi-conductor wafer W, etc., and the temperature of the heater section 20 
'ailing temporarily. However, since the heater section 20 is controlled, it recovers to laying temperature immediately, 
emperature of the semi-conductor wafer W is target temperature ~ it reaches quickly (about 1 minute) to 1000 degre 

0021] After heat-treating for about 4 minutes, when a cylinder 53 contracts at high speed, a shutter 50 closes and it 
changes into the condition (cooling condition) that radiant heat is not irradiated by the semi-conductor wafer W in the 
contents machine 30. In this condition, since radiant heat is reflected contrary to the time of disconnection of a shutte 
>y the mirror plane machined surface formed in the heater section 20 side of a shutter 50, the temperature of the heate 
;ection 20 is rising temporarily, on the other hand, the semi-conductor wafer W is boiled as if radiant heat is intercept 
>y closing a shutter 50, and it is quickly cooled by the effectiveness of the black-ized processing performed to the 
contents machine 30 side of a shutter 50. 

0022] Next, with reference to drawing 6 , the equipment concerning this invention and a thermal treatment equipmen 
;iven in JP,2-216820,A which is the conventional example compare the temperature gradient within a wafer side whi 
s a temperature gradient of the periphery section of the semi-conductor wafer W, and a core. 

0023] Among drawing, conventionally, in 1, it is the case where the diaphragm with which a semi-conductor wafer i 
livided in the equipment of the above-mentioned conventional example is not formed, and is [ 2 ] the case where a 
liaphragm is formed. In addition, since only the data at the time of heating are indicated by the conventional example 
he data at the time of cooling have not drawn for it. Moreover, all laying temperature (temperature of the semi- 
conductor wafer W) is 1000 degrees C. 

0024] In the conventional example which does not form the diaphragm with which a semi-conductor wafer is divide 
conventionally shown in 1, the temperature gradient within a wafer side exceeds a maximum of 100 degrees C. 

oreover, as conventionally shown in 2, even when a diaphragm is formed, it is over 60 degrees C. To these, in the 
hernial treatment equipment concerning this invention, it is at the heating / cooling time, and has become a maximum 
ibout 15 degrees C. 

0025] Although it was equipment which processes one semi-conductor wafer, you may make it process two semi- 
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;onductbr wafers in the 1st example of <the 2nd example>. Hereafter, it explains with reference to drawing of 
ongitudinal section showing the outline configuration of drawing 7 . 

0026] Among drawing, since the same sign as drawing 1 which is the 1 st example is the same component part, 

:xplanation is omitted. Sign 40a is installation and a substrate base material by which ejection is carried out inside the 

;ontents machine 30. Two slits are arranged in the lengthwise direction by the medial surface of the prism made from 

juartz glass so that two semi-conductor wafers W can be laid and held in substrate base material 40a. 

0027] What is necessary is just to form one shutter 50 between the heater section 20 and contents machine 30, when 

leater section 20 has been arranged to one of the upper and lower sides although it is the relation of the contents mac 

SO which has arranged the heater section 20 up and down and the shutter 50 of a vertical pair was formed between ea 

leater section 20 and the contents machine 30 in each above-mentioned example, respectively. 

0028] Moreover, although opposite arrangement of 2 sets of shutters 50 was carried out in order to shorten time amo 

vhich closing motion of a shutter 50 takes as much as possible, this invention is not necessarily limited to this, but on 

he shutter of the lot prepared in one side plate may constitute it from an example. 

0029] Moreover, the drive of a shutter may carry out the rocking drive not only of a sliding mechanism like an exam 
>ut the shutter, and modification implementation is possible for various the drive. 

0030] Furthermore, although it was the horizontal-type thermal treatment equipment which sets in the above -mentio 
example, and introduces and takes the semi-conductor wafer W horizontally in and out, it is good also as a vertical m 
hernial treatment equipment which introduces and takes the semi-conductor wafer W perpendicularly in and out. 
0031] 

Effect of the Invention] According to this invention, the shutter which can be freely opened and closed between the 
leater which is the meal exothermic body prepared in the interior of the outer container which forms heating space, a 
he contents machine with which a semi-conductor wafer is held is formed so that clearly from the above explanation 
Jince it can carry out to homogeneity, the temperature gradient within a field of a semi-conductor wafer can be made 
^ery small, and rapid and the crystal defect generated to dispersion and the semi-conductor wafer of a property of the 
;emiconductor device formed in a semi-conductor wafer can be made into the minimum for an exposure and cutoff of 
he radiant heat to a semi-conductor wafer. 

Translation done.] 
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